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of the component atoms. Now, every chemical reaction is
simply a rearrangement of the atoms to form new com-
pounds. If the atoms retain their original specific heats
in all the compounds, then initial and final substances have
the same specific heats, and all differences between the
specific heats of the substances formed and the substances
used up disappear. But, in the second place, the effect
of variable concentration, that is of mass action, is absent
in the case of solid reactions. Bodlander1 has tested the
principle in a most patent way on the basis of the following
considerations. It ought to require the same amount of work
to break up a substance in a saturated solution as in the solid
state. Now, the saturated solutions of many substances are
very dilute. Take, for example, the saturated solution p of
silver chloride, bromide, and iodide in water. Here the salts
are almost exclusively present as ions. If we call the solu-
bility of a salt S, meaning the number of salt mols contained
in a litre of the saturated solution, then one litre of saturated
silver iodide solution will contain S mols of Agl, S being very
small. The concentrations of the two ions (A#* and I') would
also be S. The work required to bring the ions from the con-
centration S to the concentration 1 (one mol per litre) is
known. The work required to bring the ions from this concen-
tration 1 i^to the solid elementary condition by discharging
them electrically (decomposition voltage) is also known.
According, therefore, to the principle with which we started, the
sum of these two amounts of work must be equal to the
negative heat of formation, that is, to the heat of decomposition
of the solid substance into its solid components.
In other words, we ought to be able to obtain the same
quantity of work whether we convert the solid components
directly into the solid compound, or whether we first bring
them (by help of a suitable reversible cell) into solution as
ions at a concentration of 1 mol per litre, and then dilute this
solution in a reversible way (by help of an osmotic machine) to
the concentration these ions have in a saturated solution of
the compound. This work, according to the principle under
discussion, must equal the heat of reaction of the solid sub-
stances. In this way, Bodlander was actually able to determine
i Z.f. Ptys. Qhevme, 27 (1888), 55.